Abstract Behavioral theory is often tested on one behavior in isolation from other behaviors and theories. We aimed to test the predictive validity of constructs from motivation and action theories of behavior across six diabetes-related clinician behaviors, within the same sample of primary care clinicians. Physicians and nurses (n = 427 from 99 practices in the United Kingdom) completed questionnaires at baseline and 12 months. Primary outcomes: six self-reported clinician behaviors related to advising, prescribing and examining measured at 12 months; secondary outcomes: baseline intention and patient-scenario-based simulated behavior. Across six behaviors, each theory accounted for a medium amount of variance for 12-month behavior (median R adj 2 = 0.15), large and medium amount of variance for two intention measures (median R adj 2 = 0.66; 0.34), and small amount of variance for simulated behavior (median R adj 2 = 0.05). Intention/proximal goals, self-efficacy, and habit predicted all behaviors. Constructs from social cognitive theory (self-efficacy), learning theory (habit) and action and coping planning consistently predicted multiple clinician behaviors and should be targeted by quality improvement interventions.
Introduction
There is enduring clinical and policy interest in promoting evidence-based health care. However, the production and dissemination of evidence of clinical best practice does not automatically lead to implementation. The importance of the use of theory to understand clinician behavior and to inform the choice of change interventions to improve care is well acknowledged (Godin et al., 2008; Grol et al., 2007;  Electronic supplementary material The online version of this article (doi:10.1007/s10865-013-9513-x) contains supplementary material, which is available to authorized users. Michie et al., 2008) . One important step in this process is to identify how well theoretical models predict clinician behaviors. A number of studies have tested the constructs in social cognition models as predictors of clinician behavior. Most of these have been applied to predict a single behavior using a single theory, and on average explain 31 % (R 2 range \0.01-0.58) of its variability (Godin et al., 2008) . This range has been assumed to be due to variation in behaviors or respondents, or to methodological issues. The present study aimed to test these assumptions directly by investigating relationships between constructs from predominant theories of behavior in the same clinicians, as predictors of multiple clinician behaviors in the context of diabetes care in the primary care setting.
With a prevalence of over 5 % (NHS Information Centre, 2010) complications related to Type 2 diabetes are an important cause of avoidable mortality (Adler et al., 2000) . In the United Kingdom, people with diabetes are primarily managed by the integrated activities of primary care teams composed of general practitioners and practice nurses. Clinically important clinician behaviors in diabetes management are often not optimally performed (NHS Information Centre, 2010) , reflecting underlying challenges in diabetes care. For instance, UK recommendations include a set of nine processes of care that adults with Type 2 diabetes should receive on an annual basis, including: screening for risk factors such as body mass index, blood pressure, smoking status, blood glucose and cholesterol and tests for complications relating to feet, eyes, microalbumin:creatinine ratio and creatinine levels (National Institute for Health and Clinical Excellence, 2008) . National diabetes audit data from England show that only 54.3 % of people with diabetes had been provided with all nine processes of care between January 2010 and March 2011 and considerable variability across the country (HSCIC, 2012) . There is a need to better understand the theory-based factors that explain the variability in care provided by clinicians to inform quality improvement efforts. Motivation and action theories of behavior provide a basis for understanding variability in clinician behavior, though are largely tested at the clinician level only. The present study also aimed to test each theory at the clinician and organization (i.e., practice) level.
Theories of behavior tested in this study
The rationale for selecting the theories investigated in this study was to reflect those tested in the 'PRocess modeling in ImpleMEntation' (PRIME) study, where multiple models were used to predict five clinical behaviors in five different samples of clinicians (Bonetti et al., 2006 (Bonetti et al., , 2010 Eccles et al., 2007; Grimshaw et al., 2011) . The present research, the 'improving Quality in Diabetes (iQuaD)' study, builds on PRIME by aiming to test theories across multiple behaviors within the same clinicians.
The Theory of Planned Behavior (TPB) is the most commonly tested theory of health professional behavior (Godin et al., 2008) and suggests that behavior is a function of beliefs that influence intention which, along with perceived behavioral control, determine behavior (Ajzen, 1991) . Attitude towards the behavior and subjective norm are both central to the model, operating on behavior via their influence on intention. The TPB provides a parsimonious account of the predictors of intention and behavior, with evidence supporting its hypotheses (Godin et al., 2008) .
A number of other potentially relevant theories apply to predicting health professional behavior, though they have not been tested as frequently as the TPB. Social Cognitive Theory (SCT) is a broad theory of motivation and action which views behavior as reciprocally influenced by individual and environmental factors (Bandura, 1986) . SCT accords a central role to self-efficacy in determining motivation and action. When operationalized as a social cognition model, SCT proposes three direct predictors of clinical behavior: Proximal goals that are equivalent to intention (cf. (Bandura, 1998) , self-efficacy, and outcome expectations. The latter involve physical, social and self-evaluative expectations of performing the behavior, akin to attitude and subjective norm in the TPB (cf. Bandura, 1998 ].
Clinician behaviors are likely the result of more than health professionals being motivated and feeling capable of engaging in evidence-based behaviors. Some clinician behaviors may be performed in a habitual manner in light of anticipated consequences such that their enactment in everyday practice does not necessarily depend solely on a reasoned process of deliberation. The premise of Learning Theory is that behavior is shaped by antecedents and consequences and that repeated exposure leads to habit formation (Blackman, 1974) . Within Learning Theory, clinician behavior can be viewed as a function of two constructs: the anticipated consequences of engaging in a behavior and the antecedents that trigger its pursuit (i.e., habitual responses to environmental cues); both operating largely without reasoned deliberation (Blackman, 1974; Bonetti et al., 2006 Bonetti et al., , 2010 Eccles et al., 2007; Grimshaw et al., 2011; Walker et al., 2003) . Applied to clinician behavior often characterized by stable contexts replete with cues to action, habit is a potentially important yet surprisingly understudied and under-theorized feature of clinician behavior that was found to be an important predictor in the PRIME studies (Bonetti et al., 2006 (Bonetti et al., , 2010 Eccles et al., 2007; Grimshaw et al., 2011; Walker et al., 2003) . Habit was operationalized in PRIME as involving contextually triggered automaticity and routinized behavior.
Alternative conceptualizations view and measure habit as involving not only automaticity, but also self-identity and a history of repetition (Verplanken & Orbell, 2003) .
Contemporary theorizing recognizes that clinician intention is often strong but gaps in care persist, due both to the parallel operation of habitual processes and to post-intentional deliberative processes. Post-intentional processes have been proposed to explain gaps between motivation and action. Planning when, where and how an intended behavior will be enacted (action planning) is a form of prospective planning based on the premise that pre-specifying the conditions under which a behavior is to be performed increases the likelihood that it will be enacted when the specified conditions present themselves (Sniehotta et al., 2005) . However, factors may impede the enactment of a behavior despite strong action plans. Forming plans to circumvent anticipated barriers to action (i.e., coping plans) shifts the burden of decision making away from the context itself, allowing for rapid enactment of behavioral alternatives in the face of these barriers in context (Sniehotta et al., 2005) .
A number of studies have broadened the scope of theories applied to predict health professional behavior. Across the PRIME studies, constructs from the TPB, SCT, Learning Theory, and Planning accounted for significant variability in health professional intention (22-58 %) and behavior (simulated behavior assessed using responses to patient scenarios: 2-31 %; objectively recorded: 2-13 %) (Bonetti et al., 2006 (Bonetti et al., , 2010 Eccles et al., 2007; Grimshaw et al., 2011) .
While a feature of clinician behaviors are that they have consequences of enactment beyond the actor i.e., for the patient, these theories operate similarly in clinician behaviors as in other health behaviors (e.g., healthy eating, physical activity). Meta-analytic evidence demonstrates the large evidence base showing that theoretical models provide a consistent prediction of clinician behavior across contexts, with the variability and size of effects consistent with applications of theory to health behaviors (Godin et al., 2008) . However, it is not clear how these theories prospectively predict different behaviors measured in the same sample of clinicians and in contexts of team-based diabetes care. The study was considered exploratory, with a view to identifying which constructs from which theoretical models predict which clinical behaviors; no explicit hypotheses beyond those made by the respective theories were formed.
Methods
The improving quality of care in diabetes study
We conducted a large prospective study to identify individual and organizational factors that predict the implementation of best care for people with diabetes managed in primary care (Eccles et al., 2009 ). This study was designed to predict intention and simulated behavior crosssectionally, and behavior prospectively over 12 months, from theories of behavior. We have reported elsewhere the details of instrument development, data collection and characteristics of staff and measures . Supplemental File 1 presents the flow chart from the wider study. In summary, primary care doctors and nurses from 99 general practices were recruited from a representative network of practices from across the United Kingdom. Participating practices were compensated for staff time taken to complete study materials. We identified six clinician behaviors deliberately chosen to reflect clinically important yet challenging features of diabetes care, covering a range of clinical activities recommended as best practice as described by national guidelines. The specific behaviors investigated were: (1) giving advice about weight management to patients with a BMI above a target of 30 kg/m 2 even following previous management (Behavior weight ), (2) prescribing additional antihypertensive drugs to patients whose BP is 5 mmHg above a target of 140 mmHg systolic or 80 mmHg diastolic BP (Behavior BP ), (3) examining foot sensation and circulation (Behavior feet ), (4) providing advice about self-management (Behavior self-man ), (5) prescribing additional therapy for glycemic control in patients whose HbA1c is higher than 8 % despite maximum dosage on two oral hypoglycaemic drugs (Behavior HbA1c ), and (6) providing general education about diabetes (Behavior edu ).
At baseline, theoretical constructs and simulated behavior were assessed, then each behavior was selfreported 12 months later. We developed study questionnaires in accordance with the study protocol (Eccles et al., 2009) , with one exception: we excluded anticipated regret as it is not included in the core theories under investigation. Each behavior and all items were specified in terms of the Target, Action, Context and Time (Fishbein, 1967) . Study materials were piloted with clinicians from two practices in England, who were excluded from the main study.
Baseline measures
All baseline measures were behaviorally specific to each of the six clinician behaviors.
Theory of planned behavior (TPB)
Items measuring TPB constructs were developed based on established methods (Francis et al., 2004) . Items shared a common wording across the six behaviors, varying only in the action specified. Attitude items focused on instrumental attitudes. Subjective norm items focused on injunctive norms. Perceived behavioral control items focused on confidence in performing each behavior. We assessed clinicians' intention to engage in each behavior in two ways: level of agreement with statements of intention to engage in each behavior (intention strength) and the number of patients with whom they intended to engage in each behavior (direct estimation of intention).
Social cognitive theory (SCT)
Self-efficacy items assessed clinicians' confidence in their capability to engage in each behavior despite potential obstacles of varying levels of challenge, as recommended (Bandura, 2006) . Scales included obstacles present across the behaviors-e.g., the clinic is busy and I am running 20 min late)-and obstacles specific to each behavior, e.g., patient has side effects on current antihypertensive medication (for prescribing additional antihypertensives)]. Outcome expectations have been conceptualized as equivalent to the attitudinal and normative constructs in the TPB (Bandura, 1998; Bonetti et al., 2006 Bonetti et al., , 2010 Eccles et al., 2007; Grimshaw et al., 2011) . We used attitude items supplemented by a particular subjective norm item focusing on perceived social outcomes as a measure of outcome expectations in SCT. Bandura has also previously suggested that ''intentions are essentially proximal goals'' [ (Bandura, 1998) p. 628] within SCT. We used the same items used to measure intention strength in the TPB as a measure of proximal goals in SCT.
Learning theory (LT)
Anticipated consequences were assessed using two items focusing on negative consequences, for the clinician, of performing the behavior. Evidence of habit was used to indicate the extent that clinicians had a habitual response to environmental cues, i.e., to which discriminant stimuli were present. This is a previously developed and tested (in PRIME) two-item habit measure shown to be predictive of clinician behavior.
Habit
Habit was also assessed using the 12-item self-reported habit index (Verplanken & Orbell, 2003) , with a modified stem reflecting the target, action, context and time for each behavior.
Planning
Action planning and coping planning was assessed using previously validated scales (Sniehotta et al., 2005) adapted to the clinician behaviors. Coping planning scales were informed by the list of potential obstacles to engaging in each behavior, developed for the self-efficacy scales, to assess whether clinicians reported forming coping plans to deal with situations presenting with these obstacles.
Simulated behavior
We developed four patient scenarios to simulate clinical consultations in which the target behaviors might be performed. The scenarios were presented as a summary sheet for each of four fictional patients' clinical records detailing a patient's active health issues, past medical history, allergies, smoking and employment status, current medication, name and age. Details were provided of their fiveyear history of diabetes care, including past measures of HbA1c, cholesterol, systolic and diastolic blood pressure, albumin:creatinine ratio, body mass index, and an indication of whether/when: their feet had been inspected, and they had been provided with general patient education, weight management and self-management advice. Clinicians were asked to report whether they would do or would do if they had time address each area of diabetes care if the patient presented themselves for a 15 min consultation. Each would do response was scored as a 2 while each would do if time was scored as 1, forming a score out of eight for each behavior.
Scales
We used 7-point Likert scales ranging from 1-strongly disagree to 7-strongly agree to measure all theoretical constructs, except direct estimation of intention. The latter was measured using the same scale as the 12 month follow-up self-report of behavior measure, representing the number of patients from 0 to 10 for whom the clinician intended to perform each behavior. High scores indicated cognitions in favor of the behavior. Scale development was informed by the PRIME project (Walker et al., 2003) . Example items for each construct are presented in Supplemental File 2.
Follow-up measures
Primary dependent variable: self-reported behavior (12 months)
We assessed performance of all six behaviors at 12 months with six self-report items: e.g. Behavior BP : ''Over the past 12 months, given 10 patients with diabetes whose BP was 5 mm Hg above target, for how many did you prescribe an additional antihypertensive drug?'' (see Eccles et al. 2011 for all scale items). Self-reported past behavior was also assessed at baseline.
Analyses
We investigated the correlations between constructs within each theory for each behavior. The performance of the models in explaining variance in the primary outcome of 12 month self-reported behavior and the secondary outcomes of baseline intention and simulated behavior was examined by first calculating regression coefficients using ordinary least squares regression in SPSS. We then investigated whether there was evidence of variability in predictor and outcome variables at the organizational level (i.e., primary care practices) by re-running the models controlling for clustering with random intercept multilevel models using MLwiN 2.22 (Rasbash et al., 2010) . We then compared the pattern of associations between the regressions and the multilevel models. We did not control for baseline past behavior as our theoretical measures were not designed to predict residual change in behavior. Consistent with the respective theories, we treated intention/proximal goals as both dependent and independent variables.
Ethics committee review
The study was approved by Newcastle and North Tyneside Research Ethics committee Two (REC Ref Number 07/ H0907/102).
Results

Response rate
Of the 843 questionnaires sent at baseline, 489 (326 GPs, 163 nurses) were returned completed (58 % baseline response). Baseline questionnaires were returned by at least one clinician from all 99 practices. At follow-up, 427 (289 GPs, 138 nurses) questionnaires were returned (87 % follow-up response). The cumulative response rate was 51 %.
Descriptive statistics and correlations
Descriptive statistics are presented in Table 1 . Ninety-nine percent of nurses and 45 % of GPs were women. The mean year of qualification for GPs was 1986 (SD = 8.50) whilst for nurses it was 1984 (SD = 8.25). Internal consistency for all measures are reported in detail in Eccles et al. (2011) and summarized in Supplementary File 2. For constructs measured with at least three items, internal consistency (Cronbach's alpha) across measures ranged from 0.70 to 0.97; for 2-item measures, internal consistency (Pearson r) ranged from 0.32 to 0.81. Clinicians reported engaging in each behavior with most patients, though considerable variability was observed between clinicians within and across behaviors. Mean scores on measures of theoretical constructs exceeded the scale mid-point for all behaviors, indicating a direction favoring the behavior . Table 2 presents a summary of the range and median correlations for each construct across behaviors (Supplemental File 3 presents detailed correlations). Based on effect size indices for correlation coefficients proposed by Cohen (1992) median associations between theory-based constructs and 12-month self-reported behavior scores were small-to-medium across constructs, with intention/ proximal goals and both habit measures demonstrating the strongest correlation with this measure across behaviors (Table 2) . Median correlations between theory-based predictors and simulated behavior scores were smaller (Supplemental File 3). The association between 12-month selfreported behavior and simulated behavior scores ranged from r = -.05 to r = .32 (median r = .18).
The median correlation between theorized predictors and intention strength was medium-to-large with attitude, outcome expectations, subjective norm and habit showing the highest median association with intention strength. Median associations between theory-based predictors and direct estimation of intention scores were also medium-tolarge across behaviors though lower than associations with intention strength (Supplemental File 3). We also observed a large median association between intention strength and direct estimation of intention across behaviors, suggesting that the two intention measures may be measuring similar aspects of intentionality.
Predictive models
Overall, there was very little difference in predictive patterns when accounting for practice level clustering, suggesting that much of the variability in behavior was located between individual clinicians rather than between practices (Supplemental File 4 presents results accounting for practice-level variance). Given the lack of significant effect of accounting for clustering, results are presented based on ordinary least squares regressions.
Predicting behavior
Figure 1 presents the constructs tested within each theory, with the number of behaviors out of six for which each construct was significantly associated with. Table 3 summarizes the amount of variability in 12-month self-reported behavior and simulated behavior accounted for by constructs from each theory.
Overall
Over all behaviors, theories explained a similar amount of variability in follow-up 12 month self-reported behavior, ranging from R adj 2 = .11 for planning to R adj 2 = .19 for the TPB. Consistently more variance was explained in 12-month self-reported behavior (median R adj 2 range across behaviors = .11 to .19; median R adj 2 range across theories = .10 to .47) than simulated behavior (median R adj 2 range across behaviors = .03 to .07; median R adj 2 range across theories = .00 to .13).
By theory
Across all the models the median of the medians for the prediction of self-reported behavior was 0.15. The TPB (using direct estimation of intention) had the highest model median at 0.19 while SCT had the highest individual behavior value of 0.50. Prediction of simulated behavior was low across theories, with a median of medians across the models of 0.05. SCT constructs predicted the greatest amount of variance in simulated behavior across behaviors and also had the highest R 2 value for an individual behavior at 0.15 for Behavior feet .
By constructs within theories
For TPB constructs, intention (intention strength and direct estimation of intention) was a significant predictor of all self-reported behaviors, whilst perceived behavioral control predicted only two of the six behaviors-Behavior weight and Behavior edu (and also Behavior feet , but only when tested alongside direct estimation of intention). For SCT, proximal goals and self-efficacy predicted all six self-reported behaviors, and outcome expectations predicted one of six behaviors. For Learning Theory, evidence of habit predicted all behaviors, whereas anticipated consequences predicted one behavior (Behavior self-man ). Habit assessed with the self-reported habit index was a significant predictor of all behaviors. Operationalizing habit in Learning Theory using the self-reported habit index showed a similar pattern of results as when operationalized using the two-item evidence of habit scale. Action planning predicted four of the six whilst coping planning predicted five behaviors, and all behaviors were predicted by at least one of the two planning constructs.
By behavior
Prediction of Behavior feet was consistently high, exhibiting the highest R 2 for all models. Prediction of self-reported behavior ranged from R adj 2 = .32 (planning) to R adj 2 = .50 (SCT), median R adj 2 = .47, and simulated behavior ranged from and R adj 2 = .05 (planning) to R adj 2 = .15 (SCT), median R adj 2 = .13. The theoretical models predicted considerably less variability in the other behaviors (ranging from median R adj 2 = .10 for Behavior weight and R adj 2 = .19 for Behavior edu ). Simulated behavior measurement for Behavior HbA1c was poorly predicted by all models. Table 4 summarizes the amount of variability in intention strength and direct estimation of intention scores accounted for by constructs from each theory.
Predicting intention
Overall
All models performed better in predicting intention strength (median R adj 2 range across behaviors = .51 to .71; 
By theory
Of the individual models, Learning Theory explained the most variance in intention across behaviors and had the highest individual R 2 , explaining 85 % of the variance in intention strength to perform Behavior feet and Behavior self-man . When predicting direct estimation of intention the individual model values were consistently lower. Learning Theory and the TPB both explained a median 35 % of the variance in direct estimation of intention across behaviors; Learning Theory had the highest single R 2 value of 62 % for Behavior feet .
By constructs within theories
All TPB predictors of intention predicted intention strength across all six behaviors, though attitude was the only TPB construct that predicted direct estimation of intention across all behaviors. In SCT, self-efficacy and outcome expectations both significantly predicted proximal goals across all behaviors. For Learning Theory, evidence of habit predicted variance in scores on both intention measures across all behaviors, whereas anticipated consequences accounted for variance in intention for two of the behaviors (Behavior weight , Behavior BP ). Scores on the selfreported habit index accounted for significant variance in scores for both intention measures across all behaviors.
By behavior
Prediction of intention strength was consistently high, with median R 2 exceeding 0.50 for all behaviors, with intention for Behavior BP and Behavior feet being best predicted. Median R 2 for direct estimation of intention was highest for Behavior feet and lowest for Behavior weight .
Details of the dependent and independent variables included in all analyses and results of random intercept multilevel models and ordinary least squares multiple regression analyses for all models are presented in Supplemental File 4 and Supplemental File 5 respectively.
Discussion
Summary of findings
The present study showed that when prospectively testing multiple theories of behavior across six clinician behaviors within one sample of clinicians, considerable variability between behaviors was observed in the mean scores and prediction from theoretical constructs. This is an important finding given that a recent meta-analysis (Godin et al., 2008) suggested that the prediction of clinical behavior from social cognition model constructs varied due to methodological issues including sample size, psychometric quality, and level of correspondence between measures and behavior. The design of the present study controlled for these potential sources of variability between behaviors and nevertheless observed considerable variability in the performance of each theory between behaviors, with foot examination being better predicted than providing weight advice and prescribing. We can now move beyond suggesting these methodological moderators as explanations for variability in predictions across studies, and focus on trying to understand why current theoretical models of behavior do not account for why some behaviors are better predicted than others (McEachan et al., 2011) . More theorizing concerning the moderators and mediators of the relationship between predictors and behaviors is needed to explain the variability in the predictability of the behaviors. The nature of the behaviors themselves may be an effect modifier, but is not a modifiable factor, which leaves little opportunity for behavior change-instead, modifiable determinants should be sought.
Testing theory in multiple behaviors
Constructs from each theory consistently predicted all six behaviors, suggesting that this may be generalizable to other clinical behaviors. Indeed, a similar pattern of predictors was observed in the PRIME studies. This is important because it highlights the value of using theoretical models as a summary of current evidence of factors predicting behavior and inter-relations, indicating factors which have recognized methods of operationalization, which consistently predict clinician behavior and which can inform intervention design in other clinical behavioral contexts. We have identified constructs that are consistently predictive of behavior in the same clinicians across multiple behaviors, which for the first time provides robust evidence for targeting the same construct to address multiple behaviors. The present study also demonstrated that across behaviors, mean scores for constructs in some theories tended to be high. With a view to informing intervention design, mean scores and their variability can assist in identifying predictors which have sufficient variability and potential for improvement to be effected by interventions. In the present study, mean scores for all TPB constructs tended to be high across behaviors. This is not a new finding (e.g., Bonetti et al., 2006) . Primary care clinicians are clearly highly motivated, have positive attitudes, think others would approve, and feel capable, yet mean scores on selfreported behavior were modest in comparison. This has implications for changing clinician behaviors: at least in diabetes care, targeting motivation may not be effective. Promoting intention is of central importance, but our results suggest that the real challenge lies in helping clinicians to translate their intention into behavior.
Interventions that have changed intentions show that a medium-to-large change in intention scores leads to a small-to-medium change in behavior (Webb & Sheeran, 2006) . Intention scores must necessarily be sufficiently low at baseline for such change to be observed. In the present study, the median intention score across behaviors was 5.65 on a 1-7 scale, suggesting that the scope for improvement may not be sufficient to realize the level of change in intention required to change behavior on average, though it may be valuable for low scoring clinicians. Theories which include targetable direct predictors of behavior besides, or in addition to, intention would be preferred for general non-tailored interventions.
Consistency in theoretical predictors across behaviors
Scores on self-efficacy within SCT tended to be lower, nearing the mid-point of the scale for some behaviors. While proximal goal and outcome expectation scores were high, future studies based on SCT could target self-efficacy beliefs using the suite of behavior change techniques inherent to SCT (Ashford et al., 2010; Bandura, 1986; Hrisos et al., 2008) . Similarly, in the context of Learning Theory, while anticipated consequences was not predictive, habit mean scores were consistently relatively low and predicted each behavior. Scores and observed effect sizes for Habit were in line with those reported in a review of the association between self-reported habit, measured with the self-reported habit index, and physical activity and nutrition behavior (Gardner et al., 2011) . This provides further evidence for the applicability of habit as a predictor of clinical behavior (Bonetti et al., 2010) . Notably, our twoitem measure performed as well as the 12-item selfreported habit index. Promoting habitual performance is desirable as it maximizes efficiency and Learning Theory suggests how these changes might be achieved and maintained.
While action planning predicted most behaviors, mean scores tended to be high; this appears to be a strategy which clinicians already use. However, coping planning mean scores were consistently among the lowest whilst predicting five of six behaviors. To our knowledge, the present study is the first to report on the relationship between coping planning and clinical behavior. Coping planning interventions may offer a promising option for behavior change in this context, as it is a post-intentional, proximal determinant of behavior that can be operationalized as a behavior change technique.
Predicting clinician behaviors
The median amount of variability in behavior accounted for across behaviors (0.15) was notably lower than the frequency-weighted mean R 2 of .32 observed in Godin et al.'s review (2008) . There may be at least two reasons for this. Firstly, we reported adjusted R 2 , which controls for the number of constructs included in a given model when estimating variance explained. This may have reduced the size of the R 2 in the present study relative to the review's pooled estimates. Secondly, the effect sizes reported by Godin et al. may be inflated by constructs that are not part of the respective theoretical models. For example, Bernaix's (2000) test of the Theory of Reasoned Action included attitude, knowledge, ethnicity, and education as final predictors of behavior, none of which are theorized to be direct predictors of behavior in the Theory of Reasoned Action. By remaining true to the theories, the effect sizes reported in the present study of a representative sample of primary care health professionals in the United Kingdom can be considered as more closely reflecting the predictive power of motivation and action theories applied to understand clinician behavior.
One explanation for the observed lower prediction of simulated behavior may involve the correspondence between the predictor variables and simulated behavior. The wording of the 12-month self-report of behavior matched the Target, Action, Context and Time-specification of the predictor variables. For simulated behavior, the target, context and time were much more specific than the self-reported behavior measure, whilst the action itself was less clear and was left to the clinician to specify. This lack of correspondence may have led to lower associations, which were of the order of magnitude observed when predicting objective measures of clinical behavior (Bonetti et al., 2006; Eccles et al., 2007) . Another explanation for the lower prediction of simulated behavior may involve scenario framing. Scenarios were designed to reflect the multiple behaviors involved in the study but it may be less likely that performing all six would be feasible within the same scenario. The present study contributes to the discussion of behavioral outcome measurement challenges in this context.
To our knowledge, this study is among the first to account for organizational practice-level variability when testing behavioral theory with health professionals. Results showed that the vast majority of the variation in the outcomes tested was located at the individual rather than the practice level. This has implications for theory. While diabetes care is provided by groups of clinicians within practices, the extent of shared cognitions within practices is limited (Eccles et al., 2009) . Rather, much of the variability is between clinicians within practices. Understanding the behaviors underlying the provision of high quality healthcare seems to require theories which allow an understanding of behavior at the individual level.
In the three PRIME studies with objectively-assessed behavior, perceived behavioral control predicted each behavior. Intention, self-efficacy, action planning and anticipated consequences predicted two behaviors, and evidence of habit and outcome expectations predicted behavior in one of three samples. The pattern was similar for the three PRIME studies which had simulated behavior as a second outcome, with intention, action planning and anticipated consequences predicting all three and perceived behavioral control, outcome expectations, self-efficacy and evidence of habit predicting two. The present study used a self-reported instead of objectively-assessed behavior as the main behavioral outcome and observed largely similar results. The present study showed that intention/proximal goals, self-efficacy and habit predicted all six behaviors in the same sample of clinicians. Action planning predicted four behaviors, and coping planning and outcome expectations predicted five. Perceived behavioral control predicted two behaviors and anticipated consequences predicted only one of six behaviors in the present study. The findings are remarkably similar. As a result we have more confidence in the finding that intentional, postintentional (planning), self-efficacious, and non-intentional (habit) processes are important predictors and likely determinants of the clinician behaviors that result in high quality care.
Construct overlap between theories
The theories we have investigated have overlapping constructs and this may be addressed as theoretical, measurement or empirical issues. Theoreticians including Bandura and Aizen present reasoned arguments for seeing constructs such as self-efficacy and perceived behavioral control as distinct, or similar, or as perceived behavioral control including self-efficacy. Michie et al. (2005) have addressed this problem by attempting to identify theoretical domains that predict clinician behaviors and the domain of 'beliefs about capabilities' includes both perceived behavioral control and self-efficacy, while the domain of 'beliefs about consequences' includes both attitudes and outcome expectancies. However, by considering constructs separately from their theories, the use of theoretical domains removes the important aspect of theories i.e. how different constructs relate in explaining behavior. We have therefore continued to examine constructs within their theories.
Nevertheless, the overlaps represent a measurement issue and it is not clear that it is possible to measure one construct such as perceived behavioral control without simultaneously measuring another such as self-efficacy. Item aggregation methods such as factor analyses would result in aggregations of items from different theoretical constructs, thus losing the ability to relate to the theories and probably creating new constructs in a field where there are already too many. Factor analysis cannot establish the content validity of the items, only how items relate to other items. In addition, the results would be entirely dependent on the specific items included in our study and this is a matter of content validity rather than empirically established construct validity. Work by Dixon (2006) indicates that standard methods of measuring perceived behavioral control and self-efficacy do not distinguish the constructs satisfactorily, except where a compound measure of selfefficacy is used, as recommended by Bandura. There is evidence that constructs distinguished in the theories may have different predictive validity in empirical studies. For example, self-efficacy has been shown to explain unique variance in intention and behavior not accounted for by perceived control in a range of contexts (Hagger et al., 2002) . Further work needs to be done to establish the distinct content validity of measures of similar constructs.
Strengths
The present study is among the largest, most representative behavioral theory-based studies of predictors of clinician behavior to date. In 2008, Godin et al. identified 16 prospective tests of social cognition models, highlighting the need for more such designs. The present study tested four theories as predictors of six distinct behaviors, thus contributing 24 more prospective tests of theory to the literature. The study also distinguishes itself by a strong response rate, which is a recognized challenge with this population.
Limitations and future studies
The primary limitation to this study is our inability to link clinicians' responses to an individual clinician level objective measure of their behavior; objective data were only available at an aggregate practice level. We have therefore relied on self-reported behavior which has limitations (e.g., recall bias). While a limitation, there are a number of advantages of self-reported behavior over other measures of behavior, including the specificity with which behavior can be described when measured, the degree of correspondence that can be achieved between the measures of the theoretical constructs and the measure of behavior, and the capacity to link responses at an individual level.
These measurement issues have been noted by Eccles et al. (2009) and reflect a broader issue in the field, as objective data (e.g., from patient medical notes) are often only available at higher levels of aggregation than the clinician and have their own potential limitations. Future research should aim to theorize and test whether responses within practices on constructs from individual-level theories can be aggregated in a theoretically meaningfully way to predict objective measures of clinical behavior that exist only at a practice level (Eccles et al., 2009) .
Another limitation involves the relatively poor psychometric properties of perceived behavioral control. This is not the first study to observe this (Bonetti et al., 2010; Eccles et al., 2007; Grimshaw et al., 2011) , and may highlight a need for further development of perceived behavioral control measures. In addition, our measure of anticipated consequences included only items reflecting negative consequences. Future research should consider positive consequences as well.
While habit consistently predicted behavior, one of the two habit measures, the self-reported habit index, has recognized limitations in terms of construct validity, measurement and the lack of reference to contextual cues (Sniehotta & Presseau, 2012) . This study addressed the latter by modifying the stem of the self-reported habit index to be specific to a particular target, action, context and time. Notably, the other more parsimonious two-item habit scale accounted for nearly identical amounts of variability in behavior as the self-reported habit index (Supplemental File 5). While measurement challenges remain, the relationship between non-reflective processes including habit and health professional behavior merit further investigation.
There may be differences between nurses and GPs, as well as other demographic factors, in constructs and behaviors. However, the theories themselves do not provide testable hypotheses for understanding these differences. As diabetes care is a team-based effort involving behaviors crossing traditional roles (e.g., some nurses can prescribe medication), the most defensible test of the theories was the one presented, as the variance accounted for reflects only the constructs in the theories. Future studies could hypothesise and test for differences between professional groups. In addition, consistent with recommend best practice we did not control for past behavior as our aim was not to predict residual change in behavior, though this may have implications for the strength of the relationship between habit and behavior that should be explored in future studies.
An open question involves how theories, or their constituent constructs, contribute together in predicting clinician behavior? In PRIME (Bonetti et al., 2010; Eccles et al., 2007; Grimshaw et al., 2011) , we have previously added all constructs into a model with the aim of predicting the most amount of variability possible. However, the resulting data-driven model lacks generalizability and the potential to develop a cumulative knowledge base. Further, it does not offer a good basis for developing interventions given the lack of adequate testing of the combined effects of manipulating the constructs. Data-driven models undermine the original strength of constituent theories: the theorized and evidenced relationships between explanatory variables and behavior, including mediating mechanisms. Theoreticians have cautioned against 'cafeteria-style theorizing' i.e. arbitrarily choosing constructs from different theories or using empirically-driven combinations of constructs from various theories (Bandura, 1998) . Nevertheless, the results from the present study clearly suggest that there is a need to begin to compare and integrate theories. This should be a theory-driven exercise based on hypothesized relationships between theories and their constructs prior to empirical testing. Such an exercise should consider the conceptual similarities and distinctions between theories and their constructs. A theoretically-driven effort is needed to combine and integrate theory (Noar & Zimmerman, 2005 ) which could involve dual processes (Strack & Deutsch, 2004) , competing and facilitating behaviors (Presseau et al., 2011) and organizational constructs .
Conclusions
Self-efficacy (SCT), habit (learning theory), and coping planning consistently predicted multiple health professional behaviors, had lower mean scores and higher variation relative to other constructs. These constructs could be targeted for change using well-specified behavior change techniques (Michie et al., in press) . Techniques inherent to SCT such as promoting mastery experiences using graded tasks could be used to increase self-efficacy to perform the behaviors in challenging clinical consultations identified by clinicians. Habit could be targeted by supporting clinicians to use action planning to promote the formation of if-then associations between patient characteristics and pre-planned responses, and by prompting behavioral rehearsal/ practice; and coping planning could be targeted by supporting clinicians to engage in problem solving by helping them to identify barriers and supporting them in pre-planning alternatives when such barriers present themselves. Targeting these constructs within their respective theories could inform quality improvement interventions aimed at changing clinician behavior.
